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Pedepar:

1. Y pucepTauiiiHiil po60Ti LOCIIKEHO TeHeTUYHE Pi3HOMAHITTS aKTUHOMILIETiB pu30c(epy eHIeMiYHUX
aHtapkTryHuX pocyuH Deschampsia antarctica Ta Colobanthus quitensis 3 octposis I'aninzes i ByT, a Takox ixHil
6i0CMHTETUYHUI NIOTEHIiaJ SIK IyKepeJl 6i0JI0riYHO aKTUBHUX CIIOJIYK, 30KpeMa (PiTOCTUMYJIIOBA/IbHI BIACTUBOCTI. Y
XOZIi JOCTIiIKEHHS 3'51COBAaHO CTPYKTYPY Ta TAKCOHOMIYHUIA CKJIAZ, KyJIbTUBOBAHOTO aKTUHOMILIETHOTO KOMILJIEKCY
pusocdepu uux pocauH: BuaiieHo 119 izonsTis, mo Haymexxats 0o 11 poxis, cepeq skux Brepiie B AHTapKTHIL
BUsBiIeHO poau Embleya, Lentzea Ta Saccharopolyspora) Ta 3aniporioHOBaHO BUOKPEMJIEHHS YOTUPbOX HOBUX POJIiB

3 Actinoplanes sensu lato (Paractinoplanes gen. nov., Winogradskya gen. nov., Symbioplanes gen. nov.,



Amorphoplanes gen. nov.). Bysio BU3Hay€HO CIIEKTP 6i0J0TiYHOI aKTUBHOCTI i30715TiB, BKJII0YAI04U ixHi
aHTHUMIKPOOHI BJIACTHUBOCTI 1010 TPAaMIIO3UTHUBHUX Ta TPaMHETaTUBHUX OaKTepill i rpubiB, 3MATHICTD 4O CUHTE3Y
cunepodopis, 110 3B’13YI0Th Pi3HOMAaHITHI HOHU MeTAaJiB, Ta 34ATHICTb A0 COI00ii3alii HEpO3UYMHHUX CIIOJIYK
docdopy Ta LinHky. IlI15X0M NOPIBHSIILHOTO FTEHOMHOT'O aHAJIi3y KII0YOBUX aHTAPKTUYHUX WITaMiB (Streptomyces
sp. Da 82-17, Umezawaea sp. Da 62-37, Micromonospora endolithica DSM 44398) BusiBneHo ixHi yHiKaJbHi
reHeTHU4Hi 0COBGIMBOCTI Ta pO3MIMPEeHUII 6i0CUHTETUYHUII TOTEeH1iajl, 30KpeMa yHiKaJlbHi FeHU Ta KJlacTepu
6iocuHTeTnyHUX rexis (BI'K), oB'g3aHi 3 afanrauieio 4o eKCTPEMaJIbHUX YMOB Ta IIPOAYKLi€ HOBUX 6i0JI0TiYHO
aKTUBHUX CIOJIYK (HAPUKJaj, IOTEHLITHO HOBUX cuIepodOpiB, MOMTIKETUAIB TUITy KCaHTOJIiNiHy B, 6eTa-aKTOHiB,
oJlirocaxapuiiB Ta UMKJIONenTuAiB). [IpogeMoHCTpOBaHO (QiTOCTUMYJIIOBAJIbHI BJIACTUBOCTI in Vivo OKpeMux
1ITaMiB, 30kpema Streptomyces sp. Da 82-17 mozno pocty narosis ropoxy Ta Amycolatopsis sp. Cq 72-27 mogo
POCTY KODEHIB i KOJIEONTUIIIB NIIEHULi, TPUYOMY B T€HOMI TaMy Streptomyces sp. Da 82-17 BUSABIEHO reHu,
NOB's13aHi 3 piTocTUMYyIsLi€elo, Ta yHiKanbHi BI'K, 110 KOAYIOTh CUHTE3 OTEHLINHO HOBUX culiepodopiB. PesynbraTu
IiAKPECII0I0Th 3HAaYHUI QyHIaMeHTaIbHUI BHECOK BiIKPUTTS PiIKiCHUX Ta HOBUX POJiB aKTUHOMILIETIB B
AHTapKTUL 17151 PO3LIMPEHHS 3HaHb NP0 IXHE PO3NOBCIOKEHHS! Ta TAKCOHOMIUHE Pi3HOMAHITTS, a TAKOXX BUCOKUI
0i0TEXHOJIOTIYHU MOTEHIia]l aHTAPKTUYHMX aKTUHOMILIETIB SIK TPOAYLIEHTIB 610JI0TiYHO aKTMBHYX PEYOBUH IS
CTaJIOrO CiJIbCBKOTO rOCMONAPCTBA. 3a3HAa4Y€Hi PE3YyJIbTaTh OTPUMAHO 3aBISIKN KOMIIJIEKCHOMY JOCJIIPKEHHIO, 10
BKJIIOYAJIO BUBYEHHS T€HETUYHOIO Pi3HOMAHITTA KyJIbTMBOBAHUX aKTUHOMILIETIB, iX BUMIIJIEHHS, KOMIJIEKCHY
TaKCOHOMIYHY ifleHTudiKalilo (BKII0Yalod1 MOP(OJIOro-KyJIbTypajbHi, XeMOTAaKCOHOMIYHi, QiIoOreHeTUYHi aHali3n
Ta (OpMaJIbHUI ONMC HOBUX TaKCOHIB), OLIIHKY aHTUMIKPOOHHUX BJIAaCTUBOCTEN Ta (PITOCTUMYJIIOBAJIBHOTO
noTeH1jany (CKpUHIHT cuHTe3y cugepodopis, comobinizanii pocdaTis i HMHKY, TECTYBaHHS in vivo), a TaKOX
IIPOBEJEHHS [IOBHOT€HOMHOTO CEKBEHYBAaHHS1, aHOTYBaHHSI Ta [IOPiBHSIJIBHOTO FEHOMHOTO aHajli3y 00paHux
AQHTApKTUYHUX aKTMHOMILETIB, MO JO3BOJIWIIO iIeHTU(IKyBaTU NIEPCHEKTYBHI IITaMU-ITPOAYLIEHTH 6i0JI0Ti4HO

aKTUBHUX CIIOJIYK Ta QITOCTUMYJISITOPIB i cpopMyBaTH Bifl[IOBiIHY KOJIEKIIIO.

2. This thesis investigates the genetic diversity of rhizosphere actinomycetes from the endemic Antarctic plants
Deschampsia antarctica and Colobanthus quitensis from Galindez and Booth Islands, as well as their biosynthetic
potential as sources of biologically active compounds, particularly their phytostimulatory properties. The study
elucidated the structure and taxonomic composition of the cultivated actinomycete complex in the rhizosphere of
these plants: 119 isolates belonging to 11 genera were isolated, among which genera such as Embleya, Lentzea, and
Saccharopolyspora were discovered for the first time in Antarctica; furthermore, the separation of four new
genera from Actinoplanes sensu lato (Paractinoplanes gen. nov., Winogradskya gen. nov., Symbioplanes gen. nov.,
and Amorphoplanes gen. nov.) was proposed. The spectrum of biological activity of the isolates was determined,
including their antimicrobial properties against Gram-positive and Gram-negative bacteria and fungi, the ability to
synthesize siderophores that bind various metal ions, and the ability to solubilize insoluble phosphorus and zinc
compounds. Comparative genomic analysis of key Antarctic strains (Streptomyces sp. Da 82-17, Umezawaea sp. Da
62-37, Micromonospora endolithica DSM 44398) revealed their unique genetic features and expanded biosynthetic
potential, particularly unique genes and biosynthetic gene clusters (BGCs) associated with adaptation to extreme
conditions and the production of novel biologically active compounds (e.g., potentially new siderophores,
xantholipin B-type polyketides, beta-lactones, oligosaccharides, and cyclopeptides). The in vivo phytostimulatory
properties of individual strains were demonstrated, particularly Streptomyces sp. Da 82-17 on pea shoot growth
and Amycolatopsis sp. Cq 72-27 on wheat root and coleoptile growth; moreover, genes associated with
phytostimulation and unique BGCs encoding the synthesis of potentially new siderophores were identified in the
genome of Streptomyces sp. Da 82-17. The results underscore the significant fundamental contribution of
discovering rare and new actinomycete genera in Antarctica to expanding knowledge about their distribution and
taxonomic diversity, as well as the high biotechnological potential of Antarctic actinomycetes as producers of
biologically active substances for sustainable agriculture. These results were obtained through comprehensive
research that included studying the genetic diversity of cultivated actinomycetes, their isolation, complex
taxonomic identification (including morpho-cultural, chemotaxonomic, and phylogenetic analyses, and the formal
description of new taxa), assessment of antimicrobial properties and phytostimulatory potential (screening for



siderophore synthesis, phosphate and zinc solubilization, in vivo testing), as well as whole-genome sequencing,
annotation, and comparative genomic analysis of selected Antarctic actinomycetes. This allowed for the
identification of promising producer strains of biologically active compounds and phytostimulants and the

formation of a relevant collection.
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